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Test 6

A thermistor has the following characteristic curve.
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QUESTION 4 2 marks
What is the approximate resistance of the thermistor at 
25°C?

Answer:

The thermistor described above is used in a thermostat 
circuit with a 20 k resistor as shown below.

thermistor

20 k �

0 V

Vout

+12 V 

QUESTION 5 2 marks
What is the value of Vout at 25°C?

Answer:

A 1.2 3 103 kg car collides with a telegraph pole and 
comes to rest from a speed of 15 ms21 in 880 ms.

QUESTION 1 4 marks
What is the size of the average stopping force acting on 
the car during the collision? Give your answer in kN.

Answer:

QUESTION 2 2 marks
Fully describe the action and reaction forces of Newton’s 
third law as they relate to this collision.

Answer:

QUESTION 3 4 marks
In real collisions such as this, the telegraph pole usually 
remains upright and doesn’t move very much, if at all, 
even though it may have a similar mass to the car. Explain 
whether the law of conservation of momentum applies 
to cases such as this and why the telegraph pole doesn’t 
move very much.

Answer:

Section A: Core short answer questions
Specific instructions to students

• Answer all questions in the spaces provided.

• For all questions which require a numerical 
answer you must show all working.

• You should take the value of g to be 10 ms22.

	Vout 5 R2 4 (R1 1 R2) 3 Vin

	 5	20 4 (20 1 20) 3 12 

 5	20 4 40 3 12 

 5	6 V

6 V

I 5 F 3 t 5 m 3 v

	F 5 m 3 v 4 t

	 5	1.2 3 103 3 15 4 (880 3 1023)

	 5	2.0454 3 104 N

	 5	20 kN

20 kN

In this collision, the action force is the force of  

2.0 3 104 N that the car exerts on the telegraph pole. 

The reaction force is 2.0 3 104 N that the telegraph 

pole exerts on the car.

The law of conservation of momentum does apply in 

cases such as this. Because the telegraph pole is firmly 

anchored to the Earth, the car transfers its momentum 

to the telegraph pole, which in turn transfers the 

momentum to the Earth. However, because of the 

large mass of the Earth, there is no obvious change in 

the Earth’s motion during the collision.

20 k	

Go up from 25°C to the curve, then left to the y-axis 

where R 5 20 k.
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QUESTION 6 4 marks
Describe the variation of Vout as the temperature 
varies between 25°C and 40°C. Include any necessary 
calculations in your answer.

Answer:

QUESTION 7 3 marks
What current flows through the thermistor at 40°C? Give 
your answer in mA.

Answer:

QUESTION 8 2 marks
What is the effective resistance of a 120  resistor in 
parallel with a 360  resistor?

Answer:

It is desired that a voltage amplifier has the transfer 
characteristic shown below.

0.02 0.04 0.06-0.02-0.04-0.06

1

2

3

4

-1

-2

-3

-4

Vin (V)

Vout (V)

QUESTION 9 2 marks
What is the voltage gain of this amplifier?

Answer:

QUESTION 10 4 marks
Draw the correct output voltage graph for the following 
input voltage assuming the amplifier is biased correctly.

–0.03

0

0.03

time

Vin(V)

time

Vout (V)

QUESTION 11 2 marks
Describe what happens to the output voltage graph when 
the input voltage exceeds 0.06 V.

Answer:

LEDs are replacing ordinary incandescent light globes in 
torches and other lighting applications. LED torches claim 
up to 40 h of continuous light compared to about 2 h 
continuous light from an ordinary torch.

QUESTION 12 2 marks
Offer a suitable explanation for this dramatic increase in 
operating time.

Answer:

At 25°C, Vout 5 6 V (from question 5)

At 40°C, resistance of thermistor 5 10 k (from the  
graph)

so Vout 5 (10 4 (10 1 20)) 3 12 5 4 V

Reffective 5 10 1 20 5 30 k

	I 5 V 4 R

	 5	12 4 30,000

	 5	4 3 1024 A

	 5	4 3 1024 3 103 5 0.4 mA

0.4 mA

	Reffective 5 (R1
21 1 R2

21)21

	 5	(12021 1 36021)21

	 5	90 

90 

 gain 5   
Vout _____ 
Vin

  

	 5 3 4 0.04

	 5 75

75

The output voltage graph is clipped at the bottom 

(saturation).

LEDs operate on a much lower electric current than 

ordinary incandescent bulbs, so the batteries in LED 

torches last much longer, giving the greater operating 

time.

Therefore, Vout varies from 6 V → 4 V, decreasing as  

the temperature increases.

time

Vout (V)

–1.5

0

1.5
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An analogue output signal from a microphone can be 
used to modulate the light output from an LED. The 
graph below shows part of the output signal from a 
microphone.

time

V

0

QUESTION 13 2 marks
On the axes below, sketch a graph of the optical intensity 
output from an LED once it has been modulated by the 
microphone signal. At the left-hand side of the graph is 
the LED intensity when no information (0 V) is being 
conveyed.

light
intensity

time
0

Detailed study 1: Einstein’s special relativity

Two identical spacecrafts are launched from the Earth. 
They eventually reach a speed of 0.600c travelling in 
opposite directions to each other in space. 

0.600c 0.600c

QUESTION 1 3 marks
Calculate the value of the Lorentz factor for one of the 
spacecraft travelling at 0.62c.

Answer:

QUESTION 2 3 marks
Consider a person on one of the spacecraft travelling 
away from the Earth at 0.600c. At what speed will he see 
the Earth moving away from him? Explain your answer.

Answer:

QUESTION 3 3 marks
The person on the spacecraft says to the captain that he 
will see the other spacecraft travelling at a speed of  
0.600c 1 0.600c 5 1.20c relative to himself. The captain 
says that this is not possible. Who is correct and why?

Answer:

QUESTION 4 2 marks
If one of the spacecraft had a rest mass of 4.60 3 104 kg, 
what would be its relativistic mass while travelling at a 
constant speed of 0.600c?

Answer:

Section B – Detailed studies short answer 
questions
Specific instructions to students

• Answer the following questions for ONE detailed 
study only.

Relevant data:

speed of light c 5 3.0 3 108 ms21

rest mass of an electron 5 9.1 3 10231 kg

	g 5   1 2   v	2 ___ 
c	2

    
2		1 __ 

2
  

	 5	(1 2 0.62)
2		1 __ 

2
  

	 5	1.25

1.25

He will see the Earth travelling away from them at 

0.6c. The person on the spacecraft sees himself as 

the rest frame of reference. Speed is relative, so he 

sees the Earth as having an equal speed but in the 

opposite direction. 

The captain is correct. Due to the relativity of space 

and time, velocities don’t add up like this. The 

person will see the other spacecraft travelling away 

from him at close to the speed of light but not 

greater than the speed of light. 

	m 5 gmo

	 5	1.25 3 4.6 3 104

	 5	5.75 3 104 kg

5.75 3 104 kg

light
intensity

time
0
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QUESTION 5 2 marks
If one of the spacecraft had a length of 16.8 m when at 
rest, what will its length appear to be to a stationary 
observer outside the spacecraft who sees it travel past at 
0.600c?

Answer:

QUESTION 6 2 marks
If an occupant of one of the spacecraft could measure the 
whole length of the spacecraft from within it, what length 
measurement would he obtain while travelling at 0.600c?

Answer:

QUESTION 7 2 marks
Are two objects moving at the same speed but in different 
directions (i.e. at different velocities) in the same inertial 
reference frame? Explain your answer.

Answer:

QUESTION 8 2 marks
Rephrase the following statement to clarify its meaning:

‘The first thing to understand about Special Relativity is 
that space and time are relative.’

Answer:

QUESTION 9 2 marks
If a moving object has a Lorentz factor of 1.05, what speed 
would it be travelling at? Give your answer as a multiple 
of c (the speed of light).

Answer:

QUESTION 10 2 marks
Consider yourself as a stationary observer while an object 
containing a normal clock travels past you at very high 
speed. Which of the following is correct?

A You ovserve the length of the object to be contracted 
and the clock inside the object to be running fast.

B You observe the length of the object to be lengthened 
and the clock inside the object to be running fast.

C You observe the length of the object to be contracted 
and the clock inside the object to be running slow.

D You observe the length of the object to be running 
slow.

Answer:

QUESTION 11 3 marks
The result of the Michelson2Morley experiment is 
sometimes known as the ‘null’ result. ‘Null’ means 
‘nothing’. What was nothing and what was the 
significance of the null result?

Answer:

QUESTION 12 2 marks
What was Einstein’s explanation of the Michelson2Morley 
experiment?

Answer:

	L 5 Lo /g

	 5	16.8 4 1.25

	 5	13.4 m

13.4 m

Answer C is correct.  

Moving object is length-contracted and its clock  

runs slow. 

The occupant sees the proper length (16.8 m) of the 

spacecraft, i.e. the same length as when at rest.

No, the two objects are not in the same inertial frame 

of reference. Having different velocities means they 

must be in different reference frames.

This basically means that different observers 

can measure different values for space and time 

depending on their frame of reference.

	v 5 c (1 2 1/g	2)1/2

	 5	c (1 2 1 4 1.052)1/2

	 5	0.305 c

0.305 c

The nothing part of the Michelson2Morley experiment 

was that there was no difference in the speed of light 

when measured parallel and perpendicular to the 

aether wind. The significance of this was that it meant 

that the motion of the Earth through aether was 

undetectable.

Einstein’s explanation was that aether did not exist 

anyway and that the speed of light is constant 

regardless of the frame of reference. 
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QUESTION 13 2 marks
Which two of the following are correct about the 
Michelson2Morley experiment? 

A The apparatus Michelson and Morley used was called 
a spectrometer.

B The apparatus Michelson and Morley used was called 
an interferometer.

C The experiment was performed and then the 
apparatus was rotated through 90° and repeated.

D The experiment was performed and then the 
apparatus was rotated through 180° and repeated.

Answer:

QUESTION 14 2 marks
A canon ball dropped alongside the mast of a moving 
ship will hit the deck alongside the base of the mast. How 
does the Principle of Relativity explain this observation?

Answer:

QUESTION 15 2 marks
Which of the following statements are applicable to 
Galilean relativity? (Choose one or more answers.)

A The speed of light is absolute.

B The length of a moving object is different in different 
frames of reference.

C The laws of physics do not depend on the velocity of 
the frame of reference.

D There is no absolute frame of reference.

E The speed of light is 3 3 108 ms21 relative to the aether.

Answer:

QUESTION 16 2 marks
Einstein’s postulates that form the basis of Special 
Relativity are (one or more answers):

A The speed of light is absolute.

B The length of a moving object is different in different 
frames of reference.

C The laws of physics do not depend on the velocity of 
the frame of reference.

D There is no absolute frame of reference.

E The speed of light is 3 3 108 ms21 relative to the aether.

Answer:

QUESTION 17 2 marks
Maxwell’s main contribution to relativity was (one or 
more answers):

A The speed of light is absolute.

B The length of a moving object is different in different 
frames of reference.

C The laws of physics do not depend on the velocity of 
the frame of reference.

D There is no absolute frame of reference.

E The speed of light is 3 3 108 ms21 relative to the aether.

Answer:

QUESTION 18 3 marks
According to Newtonian mechanics, the formula for 
kinetic energy is: KE 5 ½ mv2. According to Newtonian 
mechanics, what would be the speed of an electron with a 
kinetic energy of 1.2 3 10212 J?

Answer:

QUESTION 19 2 marks
As an electron approaches the speed of light, continuously 
adding kinetic energy to it does not allow the electron to 
attain faster and faster speeds indefinitely. Why is this?

Answer:

Statements B and C are correct. 

A spectrometer is used to examine the spectra of 

various light sources. The experiment was rotated 

through 90° not 180°.

The Principle of Relativity states that the laws 

of physics are correct regardless of the frame of 

reference. In the frame of reference of the moving 

ship, the canon ball falls vertically downwards, as if 

the ship were stationary. Hence, it lands alongside the 

base of the mast.

Statements C and D apply to Galilean relativity. 

Statements A and B apply to the Einstein’s Principle 

of Special Relativity. Statement E applies to Maxwell’s 

work.

Statements A and B relate to Special Relativity.

Maxwell’s contribution is related to the speed of light, 

therefore statement E is correct.

KE 5 ½ mv	2

1.2 3 10212 5 ½ 3 9.1 3 10231 3 v	2

v 5 1.6 3 109 ms21 (which is faster than the speed of 
light and therefore impossible)

1.6 3 109 ms21

As objects approach the speed of light, their mass 

increases infinitely, which limits their maximum speed 

and stops them from travelling at, or faster than, the 

speed of light.
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QUESTION 20 2 marks
In reality, what approximate speed will an electron with 
1.2 3 10212 J of kinetic energy attain?

Answer:

Detailed study 2: materials and their use 
in structures

The diagrams in the next four questions show a concrete 
column subjected to various forces represented by the 
arrow combinations:

For the next four questions, choose the correct force 
indicated by the arrow combinations:

A bending

B tension

C compression

D shear

QUESTION 3

Answer:

1 mark

Answer:

1 mark

1 mark 1 mark

Answer: Answer:

QUESTION 1 QUESTION 2 

QUESTION 4 

A cylindrical wire of diameter 0.40 mm and length 2.1 m 
is subjected to a tension force of 32 N.

QUESTION 5 2 marks
Calculate the cross-sectional area of the wire.

Answer:

QUESTION 6 2 marks
Calculate the amount of stress in the wire.

Answer:

QUESTION 7 1 mark
Convert your answer in the previous question to MPa.

Answer:

QUESTION 8 2 marks
If the wire stretches by 3.6 mm, calculate the amount of 
strain in the wire.

Answer:

QUESTION 9 3 marks
What is the correct unit for strain? Explain your answer.

Answer:

  

  

	A 5 d	2/4

	 5	 (0.40 3 1023)2 4 4

	 5	1.25 3 1027 m2 or 1.3 3 1027 m2

1.3 3 1027 m2

	s 5 F/A

	 5	32 4 (1.25 3 1027)

	 5	2.56 3 108 Pa or 2.6 3 108 Pa

2.6 3 108 Pa

2.56 3 108 Pa 5 2.56 3 108 4 106

	 5	256 MPa or 260 MPa

260 MPa

	e 5 L 4 L

	 5	(3.6 3 1023) 4 2.1

	 5	0.0017

	 5	1.7 3 1023

1.7 3 1023

Strain has no units. This is because it is length 4 length, 

so the length units cancel out.

 C

It will attain an approximate speed of c, the speed of 
light 5 3 3 108 ms21.

3 3 108 ms21

 B

 A  D
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QUESTION 10 2 marks
Express the amount of strain from question 8 as a 
percentage of the original length.

Answer:

QUESTION 11 2 marks
For the amount of stress in the wire to double, which of 
the following would need to occur?

A The wire would need to stretch by twice as much and 
all else remain the same.

B The force in the wire would need to double and all else 
remain the same.

C The diameter of the wire would need to double and all 
else remain the same.

D The length of the wire would need to double and all 
else remain the same.

Answer:

QUESTION 12 2 marks
For the amount of strain in the wire to double, which of 
the following would need to occur?

A The wire would need to stretch by twice as much and 
all else remain the same.

B The force in the wire would need to triple and all else 
remain the same.

C The diameter of the wire would need to double and all 
else remain the same.

D The length of the wire would need to double and all 
else remain the same.

Answer:

QUESTION 13 2 marks
Calculate the value of Young’s modulus for the wire.

Answer:

A synthetic fibre has the following stress2strain graph 
when placed under tension.

 (MPa)

0.2

3.1

(%)

QUESTION 14 2 marks
Use the graph to determine the value of Young’s modulus 
for the fibre.

Answer:

A metal wire has the following stress2strain graph 
which also shows that of the fibre for comparison.  
The ‘x’ indicates failure of each material.

5.0
4.7

3.1

0.2 0.5 1.2

 (MPa)

(%)

metal

fibre

 %strain 5 0.0017 3 100

	 5	0.17% 

0.17%

Answer B is correct.  

Because s 5 F/A, for the stress to double, the force 

would need to double or the area would need to 

halve.

Answer A is correct.  

Because  5 L/L, for the strain to double, the stretch 

would need to double.

Y 5 s/e

	 5	2.5 3 108 4 0.0017

	 5	1.5 3 1011 Pa

1.5 3 1011 Pa

Y  5 rise/run

	 5	3.1 3 106 4 (0.2/100)

	 5	1.55 3 109 or 1.6 3 109 Pa

1.6 3 109 Pa

5.0
4.7

3.1

0.2 0.5 1.2

 (MPa)

(%)

metal

fibre
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QUESTION 15 4 marks
Describe the behaviour of the two materials under 
tension. 

a Fibre:

b Metal wire:

QUESTION 16 1 mark
What is the approximate elastic limit of the metal wire?

Answer:

QUESTION 17 1 mark
What is the approximate ultimate tensile strength of the 
metal wire?

Answer:

QUESTION 18 2 marks
Which of the two materials is the strongest? Explain your 
answer.

Answer:

QUESTION 19 2 marks
Which of the two materials has the greater toughness? 
Explain your answer.

Answer:

QUESTION 20 2 marks
Which of the two materials is the stiffest? Explain your 
answer.

Answer:

QUESTION 21 4 marks
For the metal wire, estimate the strain energy per unit 
volume stored in the wire just prior to fracture.

Answer:

Concrete beams are often used as roof beams in offices or 
large buildings. The beams are usually supported at each 
end by the walls of the building as shown in the following 
diagram.

wallwall

floor

Roof beam

QUESTION 22 4 marks
Such concrete beams are more likely to develop cracks on 
their lower surfaces than on upper surfaces. Why is this?

Answer:

QUESTION 23 1 mark
Concrete beams used in these situations are often 
‘reinforced’ with steel rods placed inside the concrete near 
the lower surface. What property of steel makes it useful 
for this task?

Answer:

The strain energy per unit volume is the area under 
the graph

area 5  (½ 3 (0.5/100) 3 4.7 3 106) 1 ((0.7/100)  
3 4.9 3 106)

	 5	11750 1 34300

	 5	4.6 3 104 Jm23

Accept from 4.5 3 104 to 4.7 3 104 Jm23

The beam will bend under its own weight. This 

makes the upper surface of the beam experience 

compression and the lower surface of the beam 

experience tension. Concrete is strong in compression 

but weak in tension, therefore it is more likely to 

develop cracks along the lower surface where it is in 

tension.

Steel is strong in tension.

5.0 MPa  

The ultimate tensile strength is the highest stress value.

The metal wire is the strongest. This is because it has 

a higher maximum stress value than the fibre.

The metal wire has the greater toughness. This is 

because it has a larger area under the graph.

The fibre is the stiffest. This is because it has a higher 

value of Young’s modulus indicated by a steeper linear 

section on the graph.

4.7 MPa  

The elastic limit is the stress value at the end of the 

linear section.

Fibre stretches elastically until it fractures at a strain 

of 0.2%. This is typical brittle behaviour. There is no 

plastic region.

Metal wire stretches elastically until it reaches its 

elastic limit, then stretches plastically until failure at 

a strain of 1.2%.
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Detailed study 3: Further electronics
An AC voltage has the following waveform when viewed 
on a cathode-ray oscilloscope.

time (ms)2 4 6 8 10

–10

10
V (V)

QUESTION 1 2 marks
What is the period of this voltage? Give your answer  
in ms.

Answer:

QUESTION 2 2 marks
What is the frequency of this voltage?

Answer:

QUESTION 3 2 marks
The peak voltage is:

A 10 V

B 20 V

C 14 V

D 7.1 V

Answer:

QUESTION 4 2 marks
The peak-to-peak voltage is:

A 10 V

B 20 V

C 14 V

D 7.1 V

Answer:

QUESTION 5 2 marks
The RMS voltage is:

A 10 V

B 20 V

C 14 V

D 7.1 V

Answer:

QUESTION 6 2 marks
The grid below represents the grid on a CRO screen.

5 ms

2 V

Using the scales shown, draw the appearance of a 4 V 
peak, 50 Hz AC signal.

Answer:

Period is the time for one complete cycle 5 4 ms

f 5 1/T

	 5	1 4 (4 3 1023)

	 5	250 Hz

250 Hz

Answer A is correct.  

The peak voltage is the amplitude of the AC voltage 

from the zero line to the highest or lowest voltage.

Answer B is correct.  

The peak-to-peak voltage is from the lowest voltage 

(210 V) to the highest (10 V). 10 1 10 5 20 V

Vrms 5 Vpeak 4  
__

 2  

	 5	10 4   
__

 2  

	 5	7.1 V

Answer D is correct.

Therefore, amplitude is two squares (4 V) and the period 

is four squares.

5 ms

2 V

or similar 

T 5 1/f

	 5	1/50

	 5	0.02 s

	 5	20 ms period
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QUESTION 7 2 marks
Describe in order the steps required to use a multimeter 
correctly as an ammeter.

Answer:

A rectifier circuit is used to convert a sinusoidal AC signal 
into DC. The resulting signal is half-wave rectified.

QUESTION 8 3 marks
Draw an appropriate circuit diagram below for such a 
circuit. 

QUESTION 9 2 marks
Draw on your diagram where you would connect a CRO 
in order to correctly display the half-wave rectified signal.

QUESTION 10 2 marks
Sketch on the grid below the typical shape of the half-wave 
rectified signal as it would appear on the CRO screen. 

An improvement to the previous circuit would be to use a 
bridge rectifier. A bridge rectifier is drawn below. 

QUESTION 11 2 marks
Draw an AC supply and output voltage on the diagram 
and connect them correctly to the bridge rectifier.

QUESTION 12 2 marks
Sketch on the grid below, the typical shape of the output 
voltage from the bridge rectifier as it would appear on a 
CRO screen.

The voltage vs time graph for a capacitor appears below.

time (ms)0 50
0

10 20 30 40

2

4

6

8

Vc (V)

10

QUESTION 13 3 marks
Had this graph been obtained while the capacitor was 
being charged or discharged? Explain your answer.

Answer:

QUESTION 14 2 marks
Determine an approximate value for the time constant for 
this capacitor. Justify your answer.

Answer:

This is a charging graph. The capacitor stores charge 

and hence its plates develop a potential difference 

across them over time. This is shown by the voltage 

increasing over time on the graph.

The capacitor is fully charged after 50 ms, which is five 

time constants. Therefore T 5 10 ms.

Connect the multimeter into your circuit. Set the scale 

on the multimeter to the highest current range. Turn 

on the power to the circuit. Adjust the scale to give an 

appropriate measurement. Turn the power off.

CRO

Vout

or similar 
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QUESTION 15 3 marks
If the capacitor had been connected in combination with a 
250  resistor, what would be the value of the capacitor? 
Give your answer in F.

Answer:

QUESTION 16 4 marks
If the 250  resistor was replaced with a 1250  resistor, 
how would the voltage vs time graph appear now? 
Draw the graph based on your answer on the axes below. 
Include a calculation of the new time constant before 
drawing the graph. Give your answer in ms.

Answer:

0

10

8

6

4

2

0 5010 20 30 40 time
(ms)

Vc (V) 

QUESTION 17 2 marks
A 1000  resistor and 30 µF capacitor have a time 
constant of 30 ms. Which of the following combinations 
of capacitor and resistor would give a time constant of the 
same duration?

A 15 µF and 500  

B 20 µF and 2000  

C 30 µF and 1000  

D 60 µF and 500  

Answer: 

QUESTION 18 2 marks
Which of the following capacitor and resistor 
combinations would best smooth the following signal, 
as displayed on a CRO screen? The time base was set to 
10 ms per square.

10 ms

The
amplitude

of the
signal is

8V

A 15 µF and 500  

B 20 µF and 2000  

C 30 µF and 1000  

D 60 µF and 500 

Answer:

t  5 RC → C 5 t /R

C	5	(10 3 1023) 4 250

	 5	4.0 3 1025 F

	 5	4.0 3 1025 4 1026 F

	 5	40 F

40 F

t 5 RC

	 5	1250 3 40 3 1026

	 5	0.05 s

	 5	0.05 4 1023 ms

	 5	50 ms

Therefore, graph will climb 63% of 10 V (i.e. to 6.3 V) 
in 50 ms.

50 ms

t 5 RC

	 5	500 3 60 3 1026

	 5	0.03 s

	 5	0.03 4 1023 ms

	 5	30 ms

Answer D is correct.

t 5 RC

	 5	2000 3 20 3 1026

	 5	0.04 s

	 5	0.04 4 1023 ms

	 5	40 ms

Answer B is correct.  

The best smoothing will be produced by the 

combination with the highest time constant.

0

10

8

6

4

2

0 5010 20 30 40 time
(ms)

Vc (V) 
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QUESTION 19 2 marks
Draw on the trace below, the resulting waveform when 
a 40 µF capacitor is used in combination with a 500  
resistor to smooth the voltage signal. The original signal is 
shown dotted.

4V

10 ms

Answer:

QUESTION 20 2 marks
Draw on the trace below, the resulting waveform when 
a 30 µF capacitor is used in combination with a 2000  
resistor to smooth the voltage signal. The original signal is 
shown dotted.

4V

10 ms

Answer:

 

This means the signal drops to 37% in 60 ms which 

produces a ripple voltage of approximately 1/3 of a 

square on the diagram.

t 5 RC

	 5	2000 3 30 3 1026

	 5	0.06 s

	 5	0.06 4 1023 ms

	 5	60 ms

t 5 RC

	 5	500 3 40 3 1026

	 5	0.02 s

	 5	0.02 4 1023 ms

	 5	20 ms

This means the signal drops to 37% in 20 ms, which 

produces a ripple voltage of approximately 2/3 of a 

square on the diagram.
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